Stratospheric extinction can be derived from ground-based spectral photometric observations of the Sun and other stars (as well as from satellite and aircraft measurements, available since 1979), and is found to increase after large volcanic eruptions.
Abstract.
Stratospheric extinction can be derived from ground-based spectral photometric observations of the Sun and other stars (as well as from satellite and aircraft measurements, available since 1979), and is found to increase after large volcanic eruptions.
This increased extinction shows a characteristic wavelength dependence that gives information about the chemical composition and the effective (or areaweighted mean) radius of the particles responsible for it. Known to be tiny aerosols constituted of sulfuric acid in a water solution, the stratospheric particles at midlatitudes exhibit a remarkable uniformity of their column-averaged effective radii reftin the first few months after the eruption. Considering the seven largest eruptions of the twentieth century, reffat this phase of peak aerosol abundance is -0. Extinction in the Earth's atmosphere during a volcanically disturbed period is systematically larger than that during the reference period, and the arithmetic difference between the two constitutes the volcanic aerosol turbidity perturbation. If the extinction is given in stellar magnitudes, ax, the optical depth follows as [Hardie, 1962] x_, = 0.92lax.
(1) Nevertheless, the adopted assumptions are explicitly stated here: a spherical particle shape; a lognormal distribution of particle radii; a composition of 75% H2SO4and 25% H20; and a complex refractive index given by m = 1.43 -0i. Ash particles can be ignored, because the bigger ones fall out of the atmosphere in a few days or weeks following the eruption, and the rest show little discernible optical effect after that [Russell et al., 1996; Schneider et al., 1999] and Brogniez, 1984; Russell et al., 1993] , is given by et al., 1995] .
Another method of inferring the dominant particle radius is through measurement of the angular size of Bishop's ring around the Sun, a colored halo phenomenon that has often been seen after large volcanic eruptions. The problem is that the ring's angular size, and hence the inferred dominant particle radius, 0.6 -0.8 lam, appears to be nearly invariant in time and space [Stothers, 1996] . Owing to such interpretational difficulties, we do not consider this method further here. et al., 1993; Anderson and Saxena, 1996; Hansen et al., 1996; Russell et al., 1996] . 
